Abstract Pelvic bones from 20 modern-Japanese female cadavers were examined in order to ascertain the relationship between the bony scar in the pre-auricular area of the ilium and pregnancies and/or parturitions. The age of cadavers ranged from 49 to 99 years. Sixteen women were reported to have born some children, and four were reported to have never given birth. In several cases, additional information on the number and spacing of deliveries and miscarriages was obtained. The scars were classified into three categories: PP (marked), P (moderate) and N (absent). It can be hypothesized that the scars result from the experience of pregnancy rather than parturition, that their development is possibly related to the number of pregnancies, and that they do not disappear even 18-65 years after the last childbirth.
Introduction
Many researchers have carried out studies on the bony scars which are characteristic of female pelves, in relation to pregnancy and/or parturition (HOUGTON, 1974 (HOUGTON, , 1975 . The scars appear in the shape of pits or grooves on the dorsal surface of the pubic symphysis and/or in the preauricular area of the ilium. PUTSCHAR (1931) described, for the first time, histological changes brought about by pregnancy and childbirth at the pubic symphysis and the sacroiliac joint of the female pelvis. He studied pelves of female cadavers who had died during pregnancy or just after childbirth, and reported that in the woman after delivery, cartilages at the pubic symphysis and/or sacroiliac joint were torn, cysts containing cartilaginous fragments had formed, and osteoclasts increased in number. He also recognized ligamentous hyperplasia at the pubic symphysis of nulliparous women in the fourth week to the sixth month of pregnancy.
Furthermore, PUTSCHAR (1976) has noted a bony groove on the dorsal surface of the pubic symphysis of the female pelvis, and suggested that it may be caused by the intrusion of these hypertrophic ligaments.
Many scholars have attempted to explore the relationship between scar formation, pregnancies, and parturitions, using modern female pelves. HOUGTON (1975) , DUNLAP (1979), and ISCAN and DUNLAP (1984) have ascribed the scars to the course of pregnancy, whereas KELLEY (1979), SUCHEY et al, (1979), and BERGFELDER and HERRMANN (1980) have concluded that the Article No. 9204
Received May 8, 1992 scars are caused by parturition. However, HOLT (1978) , SPRING et al., (1984), and SPRING et al., (1989) have been skeptical of any relationship. Importantly, HOUGTON (1974 HOUGTON ( , 1975 , DUNLAP (1979) , and KELLEY (1979) have concluded that the pre-auricular area is more sensitive to scaring than the pubic symphysis. According to HOUGTON (1974 HOUGTON ( , 1975 , the reason is as follows: the sacroiliac joint is in the direct line of body weight transfer, and its ligaments are under the great stress of increased weight for many months of pregnancy.
On the other hand, NEMESKERI (1972) and ULLRICH (1975) study anatomically examines the form of the scar, especially in the pre-auricular area of the ilium, of the cadaver material of modern-Japanese women, and classified the scars by a new criteria in order to ascertain the relationship between the scar and pregnancies and/or parturitions.
Materials and Methods
Pelvic bones from 20 modern-Japanese female cadavers were examined in the dissection room at several institutions: seven cadavers at Osaka City University Medical School, six at Sapporo Medical College, four at Kansai Medical University, and three at Showa University. Age at death and the childbearing experience were derived from records submitted by families to the institutions. Ages ranged from 49 to 99 years. Of the 20 women, 16 (80%) had born some children. In several cases, additional data on the number and spacing of deliveries and miscarriages were obtained through a questionnaire from family members ( Table 1) .
The scars were classified into three categories: PP, P and N. The categories were defined through a preliminary investigation of modernJapanese skeletal series.
The PP denotes that the pit or groove contour is complete and not parallel to the marginal line of the auricular surface, and accompanied with a pit structure inside (Fig. 1 ). In the P category scar, the pit or groove contour is the same as in the PP category, but without a pit structure inside (Fig. 2) . The pitting or grooving is more well-developed in the PP category than in the P. The N includes the cases in which there are no pits or grooves (Fig. 3) , the pit or groove contour is not complete or the contour is parallel to the marginal line of the auricular surface (Figs.  4 and 5 ). In the preliminary investigation, the PP and the P categories were observed only among adult females, whereas the N category was observed among both males and females. Therefore, it is supposed that the PP and P category scars are related to pregnancy and/or parturition, and that N category scars may be caused by strong ligaments, as suggested by HOUGHTON (1974) . Moreover, the development of the PP category scar is more clearly marked than that of the P. Accordingly, the PP and the P represent the marked scar and the moderate scar, respectively, and the N represents the condition where the scar is absent.
In the examination of the cadavers, the preauricular area of the ilium was observed macroanatomically after removing the soft tissues. The assessment of the scar was carried out independently on the left and right sides. In the case where the scars were judged differently on both sides, the stronger scars were used for analysis.
There were four such cases out of 20: in two individuals, both PP and P category scars occurred on their pelves, and in the other two cases, both P and N category scars occurred. In one individual, only one side was available to assess the scar.
Results and Discussion Table 1 lists the extent of the scar on the subjects, along with available information on deliveries, miscarriages, and the ages at death and at the last childbirth. Table 2 presents the assortment of the subjects according to the scar category and the number of deliveries. Tables 1 and   Table 2 . Assortment of the subjects according to the category of the scar in the pre-auricular area and the number of deliveries Fig. 6 . Distribution of the women by the number of deliveries (left) and by the combined number of deliveries and miscarriages (right).
2 indicate that every woman with PP had experienced childbirth, and that only one was judged to be N, and she had not born any children. The data suggest a possible relationship between childbirths and the scars. Fig. 6 illustrates the distribution of the numbers of deliveries and miscarriages for the five women (Nos. 1-5) with available data. For the number of deliveries, the PP women and the P women overlap in distribution. On the other hand, for the combined number of deliveries and miscarriages, it is clear that the PP women tend to be greater in the combined number of deliveries and miscarriages than the P women.
The difference in distribution comes from the number of miscarriages of two of the PP women (Nos. 3 and 4). It can be hypothesized that the development of the scars is related to the combined number of deliveries and miscarriages, which is the number of pregnancies, and that the PP category scars indicate more experience of pregnancies than the P category scars.
Of four females (17) (18) (19) (20) who were reported to be nulliparous, three had the P scar indicating pregnancy experiences. It is possible that the three nulliparous women had experienced some miscarriages, although not enough data was available for these women. ISCAN and DUNLAP (1984) reported that pregnancy changes at pelvic joints were observed in two nulliparous women who had been pregnant.
The scars do not disappear for a long period after the last childbirth. The data was available on the age at the last childbirth for six individuals (Nos. 1-6). They were calculated to have died 18-65 years after the last childbirth. Of them, three had PP category scars and the other three, P category scars.
In conclusion, it can be hypothesized that the pit or groove-like scar in the pre-auricular area of the ilium is ascribed to the experience of pregnancies rather than parturitions, and that its development is possibly related to the number of pregnancies, and that it does not disappear even 18-65 years after the last childbirth. Thus, the present study supports the presence of a causative relation between the scars and pregnancy, as suggested by PUTSCHAR (1976 ), HOUGHTON (1975 , DUNLAP (1979), and ISCAN and DUNLAP (1984) . Therefore, as HOUGHTON (1975) 
